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Figure 12 



Current Densities vs. ZnO IMolarities 
witli Re = 3200 



Cathode surface area: 10,000 mm2 
Total no. of active zones: 4900 



Active zone diameter: 0.4 mm 
Total active area: 615.8 mm^ 
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Figure 13 
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Fig. 17c 
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Fig. 17f 
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Fig. 18a 
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PREPARE Mg PLATES BY GRINDING FLAT 
AND POLISHING 

1902 



i 



PLATE ONE SIDE OF Mg PLATE WITH 
TIN 
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ETCH PATTERN FOR ACTIVE 
ZONES ONTO Mg PLATE 
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LAMINATE ETCHED PATTERN WITH 
INSULATING FILM 
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LAMINATE PLATED SIDE OF Mg 
PLATE WITH PARTIALLY CURED 
CONDUCTIVE COMPOUND 
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FORM PLANAR CATHODE SHAPE 
FROM Mg PLATE 



1912 



APPLY HOT PLATEN PRESS 
TO CURE EPOXY AND 
LAMINATE CATHODE TO 
SUPPORT PLATE 
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ENCAPSULATE CATHODE ASSEMBLY WITH 
FINAL COAT OF CUREABLE INSULATION 
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CURE INSULATION 
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FINISH CATHODE SURFACE BY 
REMOVING A LAYER OF 
INSULATION AND EXPOSING THE 

ACTIVE ZONES 
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Figure 19 



CONTAIN A SOLUTION INCLUDING 
DISSOLVED METAL 



i 

MAINTAIN SOLUTION 
TEMPERATURE BETWEEN 
40° AND 55«C. 



IMMERSE ANODE AT LEAST 
PARTLY INTO SOLUTION 



IMMERSE AT LEAST PARTLY INTO SOLUTION 
A CATHODE HAVING A PLURALITY OF 
CONDUCTIVELY COUPLED ACTIVE ZONES 
SEPARATED FROM EACH OTHER AT THE 
CATHODE SURFACE BY AN INSULATOR 



MAINTAIN TURBULENT 
SOLUTION FLOW PAST ONE OR 
MORE ACTIVE ZONES 



APPLY ELECTRIC POTENTIAL ACROSS THE 

ANODE AND CATHODE TO CREATE AN 
ACTIVE ZONE CURRENT DENSITY GREATER 
THAN ABOUT5kA/m2 
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ALLOW METAL PARTICLES 
TO FORM ON ACTIVE ZONES 
THROUGH ELECTROLYSIS 
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Figure 20 



DETERMINE WHEN 
PARTICLES REACH 
DESIRED SIZE 
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RELATIVELY POSITION 
SCRAPER AND CATHODE SO 
THAT SCRAPER EFFECTIVELY 

ENGAGES SURFACE OF 
CATHODE 
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DETERMINE WHEN 
PARTICLES REACH 
DESIRED SIZE 



DISLODGE PARTICLES 
BY RELATIVE MOTION 
BETWEEN SCRAPER AND 
CATHODE SURFACE 
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DISLODGE PARTICLES BY 
RELATIVE MOTION BETWEEN 

CONDUCTIVE AND NON- 
CONDUCTIVE SECTIONS OF 
CATHODE SURFACE 
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Figure 21a 
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Figure 23 
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CONTAINING IN A FIRST CONTAINER A 
FIRST BODY OF A SOLUTION 
INCLUDING DISSOLVED METAL 
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MAINTAINING A SECOND BODY OF 
THE SOLUTION IN A SECOND 
CONTAINER IN FLUID 
COMMUNICATION WITH THE FIRST 
CONTAINER 
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CIRCULATING THE SECOND 
BODY THROUGH AN 
ELECTROLYZER 
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ELECTROLYZING THE 
DISSOLVED METAL IN THE 
SECOND BODY 
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SENSING THE 
CONCENTRATION OF 
DISSOLVED METAL IN THE 
SECOND BODY 
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EXCHANGING SOLUTION 
BETWEEN THE FIRST AND 
SECOND CONTAINERS 
RESPONSIVE TO THE SENSED 
CONCENTRATION 
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Figure 24 
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CONTAINING IN A FIRST CONTAINER A 
FIRST BODY OF A SOLUTION 
INCLUDING DISSOLVED METAL 
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MAINTAINING A SECOND BODY OF THE 
SOLUTION IN A SECOND CONTAINER 
IN FLUID COMMUNICATION WITH THE 
FIRST CONTAINER THROUGH VALVED 
PORTS 
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SENSING THE 
CONCENTRATION, M, OF 
DISSOLVED METAL IN THE 
SECOND BODY 
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YES 




NO 



MAINTAINING 

THE PORTS 
CLOSED 
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MAINTAINING 
THE PORTS 
OPEN 



CIRCULATING THE 
SECOND BODY 
THROUGH THE 

ELECTROLYZER 
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CIRCULATING THE 
FIRST BODY 
THROUGH THE 
ELECTROLYZER 
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ELECTROLYZING THE 
DISSOLVED METAL IN THE 
SECOND BODY 









Figure 25a 



® 



SENSING THE 
TEMPERATURE, T, OF 
ELECTROLYTE IN THE 
SECOND BODY 



2506 



NO 




YES 



2508 



2512 




2510 



COOLING THE 
SECOND BODY 
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HEATING THE 
SECOND BODY 
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Figure 25b 



